For the monolayer method, 0.2-ml samples of either cell suspension were added to 96-well flat-bottomed microtiter plates (Costar, Cambridge, Mass.). After overnight incubation at 37°C with 5% C02 and 98% humidity, the monolayers were checked and, if confluent, were ready for use. The growth medium was aspirated from the wells and replaced with maintenance medium before filtrate testing.
Because of their sensitivity and specificity, tissue culture assays remain the most widely accepted method for the detection of Clostridium difficile toxin in stool filtrates from patients suspected of having antibiotic-associated colitis. Several cell lines have been used in tissue culture assays involving preformed monolayers, including human and animal fibroblastic cell lines and human amnion, Chinese hamster ovary, HeLa 229, and Y-1 adrenal cells (2, 3, 5 For the monolayer method, 0.2-ml samples of either cell suspension were added to 96-well flat-bottomed microtiter plates (Costar, Cambridge, Mass.). After overnight incubation at 37°C with 5% C02 and 98% humidity, the monolayers were checked and, if confluent, were ready for use. The growth medium was aspirated from the wells and replaced with maintenance medium before filtrate testing.
Filtrates of all consecutively submitted stool samples were first screened at low dilutions. The final dilutions tested were 1/10 and 1/100 for HeLa 299 cells and 1/20 and 1/100 for McCoy cells. The different initial dilutions were made because of differences in the original volumes used in test wells. After overnight incubation, the cells were examined for actinomorphic changes (rounding). A total of -50% rounding of the cells in the monolayer at the 1/100 dilution for the HeLa 229 cells or 1/20 dilution for the McCoy cells was considered to be a preliminary positive result. Nonspecific detachment of the monolayer was common when 1/10 dilutions of filtrate were tested with HeLa cell monolayers. When positive results were obtained with the screening procedure, the toxin titer of the feces was determined by testing the 1/100, 1/500, 1/1,000, 1/2,000, and 1/4,000 dilutions of filtrate. 24 h of incubation at 370C in 5% C02 in air, the cells were examined for rounding. The endpoint of the titration was the last dilution showing 100% cell rounding. In the presence of C. difficile toxin-positive filtrates, the cells remained round, with no monolayer formation after incubation. In contrast, wells with toxin-negative filtrates or filtrates with C. sordellii antitoxin neutralization formed monolayers.
Filtrates from a toxin-producing C. difficile strain (courtesy of M. J. Gurwith) were used as a positive control filtrate. Filtrates were prepared by growing the organism in brain heart infusion broth supplemented with vitamin K3 and hemin for 96 h under anaerobic conditions.
With the frozen specimens, agreement to within one dilution was obtained in the 55 positive specimens by all three methods, and the remaining 36 specimens were negative by all three methods ( Table 1 An additional 231 specimens were tested in the HeLa cell monolayer assay and the McCoy cell suspension assay. Table 2 shows the correlation between these two assays. There was agreement to within one dilution with positive filtrates or with negative tests in 522 filtrates. Overall, 522 of 532 tests were negative or within one dilution if positive, giving a correlation coefficient of r = 0.98.
Cultures for C. difficile (4) were obtained on 77 of the 96 specimens shown to be positive by the HeLa cell assay; the organism was recovered on 65 (84%) of toxin-positive specimens. Similarly, 80 of 99 toxin-positive specimens detected with the McCoy cell suspension assay were cultured, and 67 (84%) of the specimens were culture positive.
McCoy cell monolayers gave results comparable to those 
